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FORD MICROPROCESSOR CONTROL UNIT (MCU) 
INTRODUCTION 


This text will help to explain basic operating strat- 
egies and characteristics of the MCU system. It will 
also provide a description of the system, key high- 
lights, and information on systems variations. This 
Bulletin is intended to be used as a guide only and not 
as a substitute for the “Emission Diagnosis, Engine/ 
Electronics” Ford Shop Manual, Volume H. 


The microprocessor control unit (MCU) system was 
introduced in 1980 on the California 2.3 liter engine. 
Since then, the MCU system has been used on the 
following vehicles: 


1981: 
e 50 State Passenger Car 
2.3L (L4) 
4.2L (V8) 
5.0L (V8) 
5.8L (V8) 
e California only 
4.9L (L6) 
1982: 


e 50 State Passenger Car 
3.8L (V6) added 
All 1981 are carried over to 1982 


1983: 


e 50 State Passenger Car 
2.3L (L4) 
5.8L (V8) (Police only) 


e 50 State and Canada Truck 
2.0L (L4) 
2.3L (L4) 
4.9L (L6) F100 
4.9L (L6) California (under 8500 gvw) 


e Canada Passenger Car 
5.8L (V8) 


1984: 


e 50 State Passenger Car 
5.8L (V8) High output 


e Canada Passenger Car 
5.8L (V8) 


• 50 State and Canada Truck 
2.0L (L4) 
2.3L (L4) 


1985: 


e 50 State and Canada Passenger Car 
5.8L (V8) (50 state police only) 


1986: 


e 50 State Police/ Canada Trailer Tow 
5.8L (V8) 


The MCU system remains basically the same for all 
vehicles, car or truck. Minor variations apply to each 
engine. Maximum fuel economy and driveability, plus 
acceptable exhaust emissions are obtained through 
the use of engine input sensors and MCU-controlled 
output devices. There are three basic operating 
modes in the MCU system: 


e Initialization 
e Open loop 
e Closed loop 


The MCU system controls the engine air/fuel ratio 
according to various input information. One of the key 
input sensors is the exhaust gas oxygen (EGO) sen- 
sor. The EGO sensor monitors exhaust gas oxygen 
content and relays this to the MCU system through a 
small voltage input. When the MCU system CON- 
TROLS the air/fuel mixture according to the EGO 
sensor the system is considered to be in CLOSED 
LOOP (Fig. 1). When certain engine operating condi- 
tions will not benefit from closed loop (wide-open 
throttle, cold engine operation, etc.) the MCU system 
IGNORES the EGO input (OPEN LOOP) and oper- 
ates with predetermined fuel control according to 
other sensor inputs (Fig. 2). 
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Figure 1. Closed Loop Operation 
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Figure 2. Open Loop Operation 
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Initialization Mode 


The initialization mode occurs when the MCU system 
is activated by turning on the ignition and for a brief 
moment after the engine is started. During this ini- 
tialization mode, the MCU is programmed to maintain 
a rich air/fuel ratio for easy starting. Because this 
mode is so brief, Thermactor air does not have time to 
function with the MCU system. But once the MCU 
system switches from the initialization mode to either 
the closed loop mode or open loop mode, Thermactor 
air comes in (Fig. 3). 


INITIALIZATION MODE 


NO THERMACTOR 
AIR CONTROL 


RICH 
CARBURETION 
CONTROL 


e KEY ON/ENGINE OFF 
* INITIAL START-UP 


Figure 3. Initialization Mode 


Closed Loop Mode 


In the closed loop mode the MCU system balances 
out the air/fuel ratio to its approximate ideal value of 
14.7 to 1. At this time, sufficient air is present in the air/ 
fuel mixture to complete the combustion of all the 
hydrogen and carbon in the fuel. 


The MCU system is in the closed loop mode when: 


e The engine is running at its normal (warmed-up) 
operating temperature range. 


© The engine is running under light load, part 
throttle conditions. 


To maintain the critical ratio, the system monitors the 
exhaust gas using the exhaust gas oxygen (EGO) 
sensor to determine the actual air/fuel ratio being 
delivered by the carburetor, and signals the car- 
buretor to lean-out or enrich the mixture accordingly. 
This is the feedback carburetion. Figure 4 shows 
closed loop mode operation. During this mode, Ther- 
mactor air is injected (downstream) into the catalytic 
converter. 
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Figure 4. Closed Loop Thermactor Air 


Open Loop Mode 


The MCU system’s air/fuel control function during the 
open loop mode can be best understood by looking at 
its performance under three different engine operat- 
ing conditions: 


e Acceleration 
e Deceleration 
e Idle 


As the engine is accelerated, the MCU system is 
functioning in the open loop mode (Figs. 4 and 5). The 
throttle is rotating from part throttle to a wide-open 
throttle position, and the air/fuel control is running 
rich. The air/fuel control, adjusted to a proper mixture 
at this time by the MCU system, is held ata fixed level 
(just rich enough to ensure good engine response 
and performance). Also, on acceleration the MCU 
system momentarily diverts Thermactor air from the 
catalytic converter to be injected (upstream) into the 
exhaust manifold (Fig. 5). The diverted Thermactor 
air then starts burning the rich exhaust gases that are 
produced by the acceleration before they reach the 
catalytic converter. 
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Figure 5. Open Loop Thermactor Air 


When the engine is operating under a prolonged 
deceleration or uninterrupted idle, the MCU system is 
functioning in the open loop mode as the throttle 
rotates to a closed throttle position, and the air/fuel 
control runs either rich or lean, depending on the 
engine’s calibration. 


Drive Demand Compensation 


Various vacuum switches within the MCU system 
inform the MCU module of the particular drive de- 
mand under which the engine is operating. In this 
way, the MCU module can establish a proper balance 


between satisfactory engine performance and good 
vehicle emissions by altering the feedback carbure- 
tion system, Thermactor air system and catalytic sys- 
tem, for particular drive demands. 


There are several drive demands (different operating 
conditions) placed on an engine during operation. 
The most common drive demands are closed throttle, 
wide-open throttle, crowd, and cruise. 


Any operating condition can cause a different set of 
circumstances. Different controls are used to achieve 
the goal of driveability and fuel economy (Fig. 6). 
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Figure 6. Drive Demand Compensation 


MCU SYSTEM COMPONENTS 


Microprocessor Control Unit (MCU) 

The center of the MCU system is the MCU module. It 
receives informative electrical input signals from sev- 
eral input MCU devices that monitor the engine's 
operation at all times. It then processes the input 
signal information by looking for any unbalanced con- 
ditions that may exist between the vehicle's feedback 


carburetion system, Thermactor air system, and cat- 
alytic system. When unbalanced conditions warrant, 
the MCU module sends output signals to various 
MCU devices, so they can adjust, regulate, or main- 
tain a balanced MCU system operation, in accor- 
dance with the engine's drive demands and operating 
conditions (Fig. 7). 
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Figure 7. MCU Module 


MCU Input Components 


The MCU system relies on various inputs to evaluate 
certain engine operating conditions. These inputs are 
either electrical response signals or mechanical/elec- 
trical signals. The following material describes these 
inputs as they relate to the MCU system. 


Exhaust Gas Oxygen (EGO) Sensor 


The EGO sensor (Fig. 8) is used on all MCU system 
engines. The air/fuel ratio at the carburetor is bal- 
anced by an electrical signal sent from the EGO 
sensor to the MCU module. The EGO sensor is lo- 
cated in the engine’s exhaust manifold, exposed to 
the engine’s stream of exhaust gas. 
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Figure 8. EGO Sensor 


The electrical signal forwarded from the EGO sensor 
to the module generally varies on either side of one- 
half (0.5) of a volt while the engine is operating in the 
closed loop mode. In the open loop mode, the voltage 
may average between 0-1 volt. 


e Below 0.5 input voltage, the EGO sensor noti- 
fies the MCU module that an excessive amount 
of oxygen content is in the exhaust gas because 
the carburetor is supplying a lean air/fuel 
mixture. 


e Above 0.5 input voltage, the sensor indicates an 
insufficient oxygen content, signifying a rich 
mixture. 


As indicated, the voltage range and its variations are 
very small. Therefore, when a voltage measurement 
of the EGO sensor is called for during any MCU test 
procedures, it must be done with a high-input imped- 
ance voltmeter (at least 10 megohms) so that the 
EGO sensor is not damaged. 


CAUTION: VOLTAGE MUST NEVER BE APPLIED 
TO THE EGO SENSOR BECAUSE IT WILL PER- 
MANENTLY DAMAGE THE SENSOR OR RESULT 
IN INACCURATE DIRECT RESISTANCE 
READINGS. 


Engine Coolant Temperature 
Switches 


The coolant temperature-controlled vacuum 
switches sense the engine's coolant temperature and 
send electrical input signals to the MCU module, 
indicating whether or not the engine is at normal 
operating temperature. The switches used on MCU 
system engines perform the same function on each 
engine but differ slightly in the method used. 


Low-Temperature Switch — 2.3L (140 
CID) Engine 


The 2.3L application uses an electrical switch which 
is part of a temperature-controlled ported vacuum 
switch (3-port PVS) in the EGR control system. 


The switch (Fig. 9) senses only the low range of 
coolant temperature and closes at or above 95°F. 


When the switch closes, it grounds the low- 
temperature circuit to the MCU module to make the 
required air/fuel mixture adjustment as the engine 
moves from cold engine operation to normal engine 
temperature operation. 


ть, 
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Figure 9. Low-Temperature Switch 


Coolant Low-Temperature Switch — 
4.9L (300 CID) Engine 


On 4.9L California engines, the low-temperature 
switch (Fig. 10) is operated by vacuum but it is not part 
of the ported vacuum switch (PVS). The switch is one 
in a bank of four vacuum switches that are remotely 
mounted at the rear of the engine compartment but 
used in conjunction with a separate ported vacuum 
switch. 


— At or above 95°F coolant temperature, the ported 
vacuum switch (PVS) cuts off vacuum to the vac- 
uum-operated, low-temperature switch. 

— With no vacuum, the low-temperature switch 
closes and the circuit to the MCU module is 
grounded, which signals the module to change the 
air/fuel mixture from cold engine operating to nor- 
mal engine temperature operation. 


PORTED 
VACUUM 
SWITCH 
(PVS) 


LOW-TEMPERATURE 
VACUUM SWITCH 


Figure 10. Coolant Low-Temperature Switch 


Mid/Dual-Temperature Switches — 
V6 and V8 Engines 


Two temperature switches (Fig. 11) are used on V6 
and V8 engines equipped with the MCU system. Both 
switches are electrical and send electrical input sig- 
nals to the MCU module which cover a wide range of 
engine coolant temperatures. 


— The mid-temperature switch is part of a ported 
vacuum switch (PVS) that closes at or above 
128°F to ground the circuit and signal the MCU 
module. 

— The dual-temperature switch is an electrical 
switch that senses both low-temperature and 
overheating conditions, closing between 55°F and 
235°F to signal the MCU module. 


In response to the various input signals received from 
the switches, the MCU module reacts accordingly to 
compensate for the various engine operating condi- 
tions. These may include changing the air/fuel ratio, 
spark retard, throttle position, Thermactor air control, 
and canister purge. 
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Figure 11. Mid/Dual-Temperature Switches 


Tach Input Signal 


When the MCU module sends an output signal to the 
air/fuel control device to change the carburetor's air/ 
fuel ratio, a smooth transition to the revised air/fuel 
ratio must take place. Any over-correction or sudden 
changes in the air/fuel ratio must be avoided. 


e A smooth change in the air/fuel ratio is accom- 
plished by an engine rpm signal, a ground pulse 
known as a TACH input signal, from the ignition 
coil’s primary circuit. 


€ The frequency of the TACH input signal to the 
MCU module is proportional to the engine's 
speed, and governs the damping of the air/fuel 
output signal from the module. 
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All MCU vehicles utilize the TACH input signal to 
control any air/fuel ratio changes. 


Knock Sensor 


A knock sensor (Fig. 12) is included on some V6 and 
V8 calibrations. It is a tuned-crystal pickup, selec- 
tively responsive to spark knock caused by an over- 
advanced ignition timing due to a poor fuel octane 
rating or elevation level (altitude) changes. Primarily, 
the knock sensor operates in the closed loop mode 
(cruise condition) and allows the engine to maintain a 
maximum ignition efficiency. 


— When a spark knock occurs, the MCU module 
receives a pulsing electrical signal output from the 
knock sensor so the module can compensate for 
the over-advanced ignition timing by retarding it. 

— Before beginning any MCU test procedures on V6 
or V8 vehicles, check whether or not the vehicle 
has a knock sensor. Special test procedures are 
required for those vehicles. 


Figure 12. Knock Sensor 


DRIVE DEMAND DEVICES 


The following MCU component inputs are affected by 
the load characteristics of the engine. 


Idle Tracking Switch — 2.3L (140 
CID) Engine 


On 2.3L vehicles, a closed throttle condition such as 
an uninterrupted idle or prolonged deceleration is 
detected by the idle tracking switch (Fig. 13). It is a 
mechanically operated electrical switch mounted 
near the throttle linkage (e.g., Holley 6500 
carburetor). 
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Figure 13. Idle Tracking Switch 


The idle tracking switch is a normally closed switch 
which is opened at closed throttle. This occurs when 
the throttle linkage on the carburetor rotates into a 
closed throttle position, contacting and holding the 
switch open. 


When the idle tracking switch is open, the circuit from 
the switch to the MCU module is broken. The MCU 
module enters a closed throttle mode, which means it 
has to change the vehicle’s carburetion and Ther- 
mactor air to meet the engine's closed throttle re- 
quirements (Fig. 14). 
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Figure 14. Idle Tracking Schematic 
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Wide-Open Throttle (WOT) Vacuum 
Switch — 2.3L (140 CID) Engine 


The wide-open throttle requirements for 2.3L engines 
are sensed by a normally closed vacuum switch (Fig. 
15) which is actuated by manifold vacuum. The switch 
is also used for cold-start fuel control by routing mani- 
fold vacuum through the temperature-sensing vac- 
uum valve in the air cleaner. 


Figure 15. WOT Vacuum Switch 


When the engine is warmed up at idle, the tem- 
perature-sensing vacuum valve opens to allow vac- 
uum to enter the WOT switch and keep it open. It 
Closes as the throttle begins to open and manifold 
vacuum fails off below the set point of the WOT 
switch. 


A closed WOT switch signals the MCU module to 
adjust for the engine’s wide-open throttle. The set 
point for closing the switch varies with transmission 
applications: 


— Three inches of vacuum (Hg) for automatic 
— Five inches of vacuum (Hg) for manual 


Vacuum Switch Assembly — 4.9L 
(300 CID) California Engine 


Four vacuum switches sense wide-open throttle, 
crowd, closed throttle, and low-temperature condi- 
tions on the 4.9L (300 CID) California engine. The 
switches (Fig. 16) send these input signals to the 
MCU module to regulate the air/fuel mixture and 
Thermactor air. 


The switches are opened by vacuum during the vehi- 
cle’s closed loop mode and closed when the vacuum 
falls below the set point of each switch. 


— The wide-open, crowd, and low-temperature 
switches are connected to the intake manifold 
vacuum fitting. 


— The closed throttle vacuum switch is connected to 
the third-port vacuum on the carburetor. 
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Figure 16. 4.9L Vacuum Switch Assembly 


The switches are mounted, as an assembly, at the 
rear of the engine compartment. 


Zoned Vacuum Switch Assembly — 
V6 and V8 Engines 


Three zoned vacuum switches (Fig. 17) are used to 
sense throttle position under various engine load 
conditions. This information, in the form of electrical 
input signals, is sent to the MCU module to adjust 
engine operation per throttle requirements. 
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Figure 17. Zoned Vacuum Switch Assembly 


— The high and low (HI/LO) vacuum switches are 
electrically connected in parallel and their circuits 
are grounded when the engine is under a high- 
vacuum condition (closed throttle) or low-vacuum 
condition (wide-open throttle). 
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— The middle or mid-vacuum (MIDVAC) switch 
closes under medium-to-high manifold vacuum 
during a cruise condition (part throttle). 

— The MIDVAC switch opens when manifold vac- 
uum falls below the set point of the switch at wide- 
open throttle or crowd conditions. 


Ignition Barometric Pressure Switch 


Altitude compensation is necessary for proper air/fuel 
mixture control and ignition timing advance. The 
barometric sensor supplies the altitude information 
for proper MCU operation. The barometric sensor is 
used on 5.8L applications. 


MCU OUTPUT COMPONENTS 


During engine operation the MCU inputs constantly 
supply information. The MCU module controls vari- 
ous output functions to maintain proper engine per- 
formance, fuel economy and emissions (Fig. 18). 
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Figure 18. MCU Output Control 


Air/Fuel Control Devices 


The MCU module, through an output signal, controls 
the air/fuel mixture according to the EGO input, vac- 
uum load, and various other engine monitor systems. 


Fuel Control Solenoids (FCS) — 2.3L 
(140 CID) and 4.9L (300 CID) Engines 


The mechanical event controlling the air/fuel mixture 
varies slightly from one engine type to the other, but a 
similarity does exist between the 2.3L and 4.9L en- 
gines: both engines use a fuel control solenoid (FCS) 
to regulate the air/fuel mixture. The on-off duty cycle 
of the fuel control solenoid responds to the MCU 
module's output signal, a voltage pulse of ten cycles 
per second. The voltage pulsation, averaging in value 
near 10 volts, causes the FCS to lean or enrich the air/ 
fuel mixture at the carburetor. 


The FCS for the 2.3L engine is mounted in the right 
rear corner of the engine compartment, as viewed 
from the driver's seat. Incorporated into the FCS is a 
vacuum regulator that passes a feedback vacuum, 
calibrated between 0 inches Hg (full rich) and 5 
inches Hg (full lean), to an air/fuel mixture control 
diagram located on the model 6500 feedback car- 
buretor (Fig. 19). 


Figure 19. Remote Mounted Fuel Control Solenoid 


On the 4.9L engine, the fuel control solenoid is 
mounted directly on the YFA carburetor and does not 
use a vacuum regulator to aid it in controlling the 
carburetor's air/fuel mixture. The pulsed air/fuel sig- 
nal is applied to a fuel control solenoid. A 100% duty 
cycle (10 volts continuous) causes a lean mixture. 
Zero percent duty cycle (0 volts) causes a rich mix- 
ture (Fig. 20). 
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Figure 20. Carburetor Mounted Fuel Control Solenoid 
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_.. Feedback Control Motor — V6 апа 


V8 Engines 


The air/fuel mixture regulation for the 3.8L V6 engine 
and the 4.2L, 5.0L and 5.8L V8 engines is achieved 
by a feedback carburetor. 


The feedback control system for the model 7200 
carburetor utilizes a back-suction metering vaive 
positioned by a feedback control motor (Fig. 21). The 
motor is controlled by the microprocessor control unit 
(MCU) and varies the position (opening) of the meter- 
ing valve in response to oxygen measurements by 
the EGO sensor located in the exhaust system. A rich 
air/fuel mixture from the carburetor will result in a 
signal from the MCU to the feedback control motor to 
open the metering valve, which exposes more of the 
control vacuum to the fuel bowl (Fig. 22). This in- 
creased bowl depression will lean out the air/fuel 
mixture. 


NOTE: On some calibrations an idle bleed system is 
used rather than a back-suction system. 


Thermactor Air Control Devices 


Distribution and regulation of Thermactor air is an 
important function of the MCU system. The two-stage 
catalytic converter cannot operate effectively when 
exhaust gas is overrich in carbon monoxide (CO) and 
unburned hydrocarbons (HC). 


In normal operation, extra air is required to be in- 
jected into the mid-section of the catalytic converter, 
so that complete combustion of the exhaust gas from 
the first stage will take place in the second stage. 


During warm-up or other rich-mixture conditions, ad- 
ditional air is required in the exhaust manifold to burn 
the exhaust gas before it reaches the catalytic 
converter. 


Under prolonged deceleration or idle conditions, 
Thermactor air must be bypassed (dumped) to atmo- 
sphere to prevent converter overheating. 


Catalytic Converter 


The MCU system’s capacity for reducing vehicle 
emissions is due mainly to the use of a three-way 
Catalytic converter (Fig. 23). 


After the first stage of the catalytic converter receives 
the exhaust gases from the engine, it reduces the 
nitrogen oxides of the exhaust gas into separate ele- 
ments of nitrogen and oxygen in the first stage, and 
completes the combustion of carbon monoxide and 
unburned gases in the second stage. 
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Figure 22. Feedback Control Motor Operation 
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Secondary air from the Thermactor air pump is in- 
jected into the catalytic converter’s mixing chamber 
to aid in the converter's second-stage combustion. 
The distribution of the secondary air from the Ther- 
mactor air pump is an important function of the MCU 
system. 


Another equally significant function of the MCU sys- 
tem, as previously stated, is to closely regulate the 
carburetor's air/fuel mixture, because the composi- 
tion of exhaust gases leaving the engine to enter the 
two-stage catalytic converter must be within narrower 
limits than what was acceptable for the earlier con- 
verters (Fig. 24). 
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Figure 23. Three-Way Catalyst 


Figure 24. Two-Stage Catalyst Operation 
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Thermactor Air Control Valve 


The Thermactor air control valve assembly consists 
of two vacuum-operated valves: the Thermactor air 
bypass (TAB) valve and the Thermactor air diverter 
(TAD) valve. Manifold vacuum is used to open the 
valve poppets in order to direct Thermactor air to the 
catalytic converter, exhaust manifold or atmosphere. 
Two separate valves are used on 1980 models — an 
air bypass valve and an air control valve. However, 
basic operation is the same. 


Sectional views of the Thermactor air control valves 
are shown in Figures 25 and 26. The operation of the 
valves is very similar. The difference is in the location 
of the vacuum port for the air bypass control. The 2.3L 
valve also has a vacuum vent behind the air bypass 
control diaphragm. 
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Figure 25. 2.3L ACV 


Air Check Valve 


The Thermactor system is protected from exhaust 
gas heat through the use of an air check valve (Fig. 
27). The valve is mounted in line between the air 
control valve outlet port and the exhaust system. The 
one-way valve permits Thermactor air only to enter 
the exhaust system. 


Thermactor Air Control Solenoids 


The manifold vacuum used to open the valve poppets 
in the Thermactor air control valve is turned ON or 
OFF by electrical solenoids (Figs. 28, 29 and 30). The 
solenoids, in turn, are energized or de-energized by 
the MCU output voltages in either the open loop or 
closed loop mode. In accordance with their individual 
function, the solenoids are called TAB (for Thermac- 
tor air bypass control) or TAD (for Thermactor air 
diverter control). 
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Figure 26. ACV Except 2.3L 


Figure 27. Air Check Valve 
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Figure 28. 2.3L TAB/TAD 
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TAD 
SOLENOID 


Figure 29. 4.9. TAB/TAD 


Figure 30. V6-V8 TAB/TAD 
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Throttle Kicker Devices — V6 and V8 
Engines 


Throttle Kicker Solenoid (TKS) 


The MCU system senses both engine RPM and 
coolant temperatures. It is through these signals that 
the throttle kicker solenoid knows when to activate 
the throttle kicker actuator to ensure a more con- 
sistent engine idle. This feature helps the MCU sys- 
tem in maintaining: 


e Emissions control by running the engine within a 
specified engine speed. 


e Air/fuel control by providing an adequate air in- 
take through the carburetor. 


When certain engine conditions are encountered 
such as warm-up, overheating or when the air condi- 
tioning is turned on, the MCU module sends an output 
signal to the throttle kicker soleneid. The solenoid, in 
turn, activates the actuator to improve the quality of 
the engine idle by providing a larger throttle opening. 
Better engine idle improves the engine warm-up peri- 
od, increases coolant circulation and cooling fan 
Speeds during overheat periods, and compensates 
for the engine load caused by the air conditioning 
compressor (Fig. 31). 


Figure 31. Throttle Kicker Solenoid 


Throttle Kicker Relay 


The throttle kicker relay enables the A/C clutch circuit 
to operate the throttle kicker directly without any inter- 
action with the MCU system. However, the MCU can 
also energize the throttle kicker solenoid through the 
relay to increase RPM for cold starts or overheat 
conditions (Fig. 32). 
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Figure 32. Throttle Kicker Relay 


Throttle Kicker Actuator 


When the MCU module sends an input signal to the 
throttle solenoid during engine idle, the solenoid ad- 
mits manifold vacuum to the diaphragm in the throttle 
kicker actuator. The diaphragm shaft extends a cer- 
tain length and restricts the throttle from closing. This 
then allows more air to flow through the carburetor, 
increasing the engine idle speed. When the need for 
an increased idle speed is no longer necessary, the 
MCU module stops the output signal and the di- 
aphragm collapses, returning the engine to a normal 
idle speed (Fig. 33). 


Canister Purge (CANP) 


The MCU module sends an output signal to the can- 
ister purge solenoid (Fig. 34) so it can purge the 
evaporative fuel vapors that have collected in the 
carbon canister. When the purge valve operates, fuel 
vapors flow through the canister purge solenoid and 
enter the intake manifold to be burned with the incom- 
ing air/fuel mixture. 


CANISTER 


Figure 34. Canister Purge Solenoid 


e After the engine is started and following a set 
delay period, the solenoid starts purging vapors 
from the carbon canister and continues to purge 
as long as the engine has reached a predeter- 
mined RPM and is not overheated or 
underheated. 


e At closed throttle (open loop mode) the carbon 
canister is not purged. 


e It is normal if there is a slight delay of operation 
when the canister purge solenoid is activated or 
deactivated by the MCU system. 


NOTE: The canister purge solenoid is not used on 
2.3L engines. 


Spark Retard Solenoid 


At wide-open throttle (open loop mode), the MCU 
module sends an output signal to the spark retard 
solenoid (Fig. 35) to alert it of the engine’s over- 
advanced ignition. The spark retard solenoid then 
bleeds air into the distributor control vacuum to retard 
the ignition. 
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Figure 35. Spark Retard Solenoid 


MCU INPUT AND OUTPUT COMPONENTS 


The following chart shows the various inputs and outputs related to the MCU system. 


MODEL YEAR/ENGINE INPUT COMPONENTS OUTPUT 
SIZE COMPONENTS 


1980-84 — 2.3L EGO Sensor 
1983-84 — 2.0L TACH Signal 
SWITCHES 
Low Coolant Temp. 
Idle/Decel Vacuum 
(2.3L) 
WOT/Crowd Vacuum 
(2.3L) 
Road Load Vacuum 
(2.0L) 
Dual-Temperature 
2.9L 


1981-83 — 4.9L EGO Sensor 
TACH Signal 
Knock Sensor 
Vacuum Zone Switches 


1980-83 — 5.0L/5.8L EGO Sensor CANP 
BARO Sensor TAB 
1984-86 — 5.9L Knock Sensor TAD 
TACH Signal FBA 
1981 — 4.2L SWITCHES 
Dual-Temperature TK Solenoid 
Mid-Temperature 
Zoned Vacuum 


FORD MICROPROCESSOR CONTROL UNIT (MCU) 
MCU DIAGNOSIS 


Preliminary Inspection 


As in any service procedure, a routine inspection of 
the system by sight and touch is the best way to start. 
Broken or frayed wires, loose connections, obvious 
shorts, disconnected or damaged vacuum hoses, 
and similar problems can be discovered and cor- 
rected before proceeding with the test. Unattached 
harness connectors may be present for components 
not included in the specific application. If there is 
nothing to connect them to, they may be ignored. 
Examine the components which are in or affect the 
MCU system. Typical locations for these components 
are shown in the Engine Emissions Diagnosis Man- 
ual (Volume Н). 


In situations where the condition is intermittent, it is 
extremely important to guestion the customer care- 
fully to determine when or under what driving situa- 
tions the condition occurs. Then, try to duplicate the 
situation that causes the condition. 


A fouled spark plug, disconnected vacuum hose, bro- 
ken wire, a bad electrical wire crimp, or wrong routing 
of hoses are conditions that can produce a wrong 
reading on the MCU test. It is possible to replace an 
MCU component and still not eliminate the problem. 
Make sure none of these conditions are present. 


No-Start Condition 


If the vehicle will not start, there are several possible 
systems that may be causing the problem. An MCU 
system can cause a no-start condition only if the 
TACH input circuit to the MCU module is shorted to 
ground, bypassing the ignition coil primary. Such a 
short could be either in the wiring harness or in the 
MCU module itself. The MCU system can be easily 
eliminated as a cause of the condition by performing 
the following test (Fig. 36). 


Self-Test Connector 


The MCU has the capability to diagnose a malfunc- 
tion within its own system. (It is not designed to 
diagnose malfunctions outside the MCU system.) It 
advises the technician where to look for MCU prob- 
lems through the use of a Self-Test computer pro- 
gram built into the MCU module. Standard test 
equipment (analog voltmeter) can be used to check 
out the system operation, or a special tester can be 
used to simplify the testing procedure on the MCU 
Self-Test connector (Fig. 37). 


When the analog voltmeter or special tester is in- 
stalled on the connector and the system is triggered, 
the Self Test simulates a variety of engine operating 
conditions and evaluates all the responses received 
from various MCU components, so that any abnormal 
operating condition can be detected. 


OPERATION RESULT ACTION 


1. Harness Check 


Disconnect harness from ignition module} e More than 1000 
ohms. 


and coil. 


Check circuit 11 (dark green/yellow dot 


wire) at coil connector for short (Fig. 39). 
2. MCU Module Check 


Disconnect harness from MCU module. 


Re-check circuit 11 (dark green/yellow 
dot wire) for short to ground (Fig. 40). 


Figure 36. No-Start Diagnostic Chart 


e Less than 1000 
ohms. 


e More than 1000 
ohms. 


e Less than 1000 
ohms. 
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• No problem in MCU system — 
See Shop Manual for further 
testing. 

e See Step 2. 


e Replace MCU Module and re- 
check for short. 


e Repair circuit 11 and re-check 
for short. 
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SELF-TEST 
OUTPUT 


Figure 37. Self-Test Connector 
Self Test 


As previously stated, the MCU system incorporates a 
Self-Test connector for isolating problems in the 
MCU system. 


A received response to the initiated Self-Test is re- 
ported, through the Self-Test connector, to the tech- 
nician as a pulsing series of electrical outputs that will 
appear on one of two testing devices: an analog 
voltmeter (Fig. 38) or Self-Test automatic readout 
(STAR) tester (Fig. 39). 


SELF-TEST 
OUTPUT 


TRIGGER 
(CKT. 201) 


Figure 38. MCU Self-Test with Analog Voltmeter 


The series of electrical pulses is called a service 
code, representing a two-digit number. The two-digit 
service code indicates to the technician the nature of 
the MCU problem. 


SYSTEM GROUND 


TEST 
TRIGGER 


OUTPUT 


BATTERY 
NEGATIVE 
POST 


Figure 39. MCU Self-Test with STAR Tester 
Self Test With Analog Voltmeter 


When a service code is reported on the analog volt- 
meter (Fig. 40), it represents itself as a pulsing or 
sweeping movement of the voltmeter’s needle across 
the dial face of the voltmeter. Therefore, a single-digit 
number of three will be reported by three needle 
pulses (Sweeps). However, as previously stated, a 
service code is represented by a two- digit number, 
such as 3-2. As a result, the Self-Test’s service code 
of 3-2 will appear on the voltmeter as three needle 
pulses (Sweeps), then after a two-second pause, the 
needle will pulse (sweep) twice more. 


Self Test With STAR Tester 


The STAR tester will display a two-digit service code 
to indicate the condition of the MCU system (Fig. 41). 


Testing Procedures 


The Shop Manual for the vehicle being serviced con- 
tains detailed testing procedures for isolating 
problems in the MCU system for each applicable 
engine. 


In addition, an Electrical and Vacuum Troubleshoot- 
ing Manual is available which contains detailed circuit 
diagrams and troubleshooting hints for each engine 
within the applicable car or truck line. 
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ANALOG VOLTMETER SERVICE CODE: 


1/2 
SECOND 
PAUSE 


1 NEEDLE PULSE (SWEEP) + Е FNDE (SWEEP) + 1 NEEDLE PULSE (SWEEP) = 3 NEEDLE PULSES 
1/ 


FOR 1/2 SECOND (SWEEPS) FOR 
1ST DIGIT 
2-SECOND PAUSE BETWEEN DIGITS 


FOR 1/2 SECOND 


a SERVICE 
. = 


A CODE 


1 NEEDLE PULSE (SWEEP) “= 1NEEDLE PULSE (SWEEP) € 2 NEEDLE PULSES 
(SWEEPS) FOR 


5-SECOND PAUSE BETWEEN SERVICE CODES, 2ND DIGIT 
WHEN MORE THAN ONE CODE IS INDICATED 


Figure 40. Analog Voltmeter Service Codes 


The significant step in servicing the MCU system is to 
make sure that a correct part is used when replace- 
ROTUNDA ment is necessary. Various calibrations are required 
ја for the MCU system to correctly compensate for the 
different vehicle configurations; for example, manual 
or automatic transmission or air conditioning. To ob- 
tain the correct service part, the engine size and 
calibration code are required. 


Engine Calibration Code 


The engine calibration code begins with a numeral 
which represents the last digit of the vehicle model 
year. For example, a 1981 model year engine would 
have a code beginning with the numeral 1. 


Refer to the engine calibration code label (Fig. 42) 
located on the timing belt cover for 4-cylinder en- 
gines, on the valve cover for 4.9L (300 CID) engines, 
and on the right valve cover for V6 and V8 engines to 
obtain the engine calibration base number (06-N or 
simply 6N). 


1J-956-BA ©“ 


Figure 41. STAR Service Code ^ -T NUMBER 


REVISION 


АРА А : ABCDEFGHJKLM 
Identification and Service TO NUMBER 


Removal and installation of the components in the ал Аы 


MCU system does пої require any special tools ог 
operations. Figure 42. Typical Engine Calibration Code Label 
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Now, add the calibration revision number, if any. In 
this example, there is none. Therefore, the engine 
calibration code is 1-6N-RO. 


BASIC PART NUMBER 


COMPLETE 
PART 


NUMBER 
Looking at the cross-reference in this bulletin shows 
that the correct part number for the MCU in this 
calibration should be E1ZF-12A651-DA (Motorcraft 
DY-312). Looking at the part number on the MCU 
itself should confirm this (Fig. 43). 


This complete part number for the typical unit shown 
in Figure 43 is E1ZF-12A651-DA. The basic part 
number which is found on all MCU assemblies is 
12A651. An MCU calibration code number is also 
included — E1ZF-DA (GE). This number will also be 
found in some Ford Motor Company Parts Listings. 


Figure 43. Typical MCU Part Number Label 


SERVICE CODE EXPLANATION 


System OK 

N.A. 

N.A. 
RUN Test Not Initiated 
EGO Always Lean 
EGO Always Rich 
Thermactor Air System 
Problem 
Thermactor Air Always 
Upstream 
Thermactor Air Not Bypassing 
LOW-Temp. Switch Open 


Idle Tracking Switch Open 


Wide-Open-Throttle Vacuum 
Switch Open 

N.A. 

N.A. 

N.A. 

N.A. 
‘Idle Tracking Switch Closed 
Wide-Open-Throttle Vacuum 
Switch Closed 
Altitude Switch” 


N.A. 


System OK 

N.A. 

N.A. 
RUN Test Not Initiated 
EGO Always Lean 
EGO Always Rich 
Thermactor Air System 
Problem 
Thermactor Air Always 
Upstream 
Thermactor Air Not Bypassing 
LOW-Temp. Vacuum Switch 
Open 
Wide-Open-Throttle Vacuum 
Switch Open 
Crowd Vacuum Switch Open 


N.A. 
N.A. 


Closed-Throttle Vacuum Switch 
Open 
N.A. 


Wide-Open-Throttle Vacuum 

Switch Closed 

Crowd Vacuum Switch Closed 
N.A. 


Closed-Throttle Vacuum Switch 
Closed 


System OK 

Idle Speed Incorrect 

Knock Detection Inoperative 
N.A. 

EGO Always Lean 

EGO Always Rich 

Thermactor Air System 

Problem 

Thermactor Air Always 

Upstream 

Thermactor Air Not Bypassing 

HI/LO Vacuum Switch(s) Open 


N.A. 
DUAL-Temp. Switch Open 


MID-Temp. Switch Open 
MID-Vacuum (MIDVAC) Switch 
Open 

N.A. 


HI/LO Vacuum Switch(es) 
Closed 
Altitude Switch" 


N.A. 
MID-Vacuum (MIDVAC) Switch 


Closed 
N.A. 


*Not on all calibrations. 
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FORD MICROPROCESSOR CONTROL UNIT (MCU) 
CROSS REFERENCE PARTS LISTING 


Since the engine calibration code is the only way to determine the correct part number for replacement parts, this 
listing is by the calibration code number for the years 1980/1985. 


1980 
CALIBRATION FORD PART | MOTORCRAFT 
CODE NO. KES PARE НАМЕ NUMBER | PART NUMBER 
0-2T-RO 2.3L (Calif, MCU Assembly EOEE-12A651-AB| DY 2338 
0-2T-R10 (Manual EGO Sensor D9EE-9F472-AB | 


D9EE-9F472-AA* 
EODE-9F472-AA* 


EOEE-12A651-AB 
D9EE-9F472-AB 

D9EE-9F472-AA* 
EODE-9F472-AA* 


Transmission) 


2.3L (Calif.) 
(Automatic 
Transmission) 


MCU Assembly 
EGO Sensor 


1981 


E1ZF-12A651-CA 
EODE-9F472-AA 

D9EE-9F472-AA* 
D9EE-9F472-AB* 


2.3L (Calif.) MCU Assembly E1ZF-12A651-CA DY 5 
(Automatic EGO Sensor EODE-9F472-AA 
Transmission) 


2.3L (Calif.) MCU Assembly (Std.) E1ZF-12A651-DA DY 312 

(Automatic (Police/Taxi) E1ZF-12A651-EA 

Transmission) EGO Sensor EODE-9F472—AA 
D9EE-9F472-AA* 
D9EE-9F472-AB* 


2.3L (50 States) MCU Assembly (Std.) E1ZF-12A651-DA 
(Automatic (Police/Taxi) E1ZF-12A651-EA 
Transmission) EGO Sensor EODF-9F472-AA 
D9EE-9F472-AA* 
D9EE-9F472-AB* 
uu 
Dual Temp. Switch E1AE-12B513-AA 
EGO Sensor EODE-9F472-AA — 
1-18T-RO 4.2L MCU Assembly E1SF-12A651-KA DY 320 
Dual Temp. Switch E1AE-12B513-AA — 
EGO Sensor EODE-9F472-AA — 


E1BF-12A651-RA 
“Acceptable Alternative Part Number 


2.3L (50 States) 
(Manual 
Transmission) 


MCU Assembly 
EGO Sensor 


1-6V-R12 


MCU Assembly (Std.) 
(Police) 

Dual Temp. Switch 
EGO Sensor 


DY 316 
DY 316A 


E1BF-12A651-TA 
E1AE-12B513-AA 
EODE-9F472-AA 
E1AF-9F472-AA* 
E1SF-9F472-AA* 


MCU Assembly (Std.) E1BF-12A651-JA 
(Police/Taxi) E1BF-12A651-UA 


DY 321 
DY 321A 
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1981 (Cont’d.) 


CALIBRATION FORD PART | MOTORCRAFT 
CODE NO. МЕ PART NAME NUMBER | PART NUMBER 


MCU Assembly (Std.) E1BF-12A651-RA DY 316 
(Police) E1BF-12A651-TA DY 316A 
Dual Temp. Switch E1AE-12B513-AA 
EGO Sensor E1AF-9F472-AA 

EODE-9F472-AA* 
E1SF-9F472-AA* 


E1SF-12A651-HA 
E1SF-12A651-PA 
E1AE-12B513-AA 
EODE-9F472-AA 
E1AF-9F472-AA* 
E1SF-9F472-AA* 


E1SF-12A651-GA 
E1SF-12A651-NA 
E1AE-12B513-AA 
EODE-9F472-AA 
E1AF-9F472-AA* 
E1SF-9F472-AA* 


1-20T-RO 5.0L MCU Assembly E1SF-12A651-CA DY 307 
1-20T-R11 Dual Temp. Switch E1AE-12B513-AA — 
EGO Sensor EODE-9F472-AA — 
5.8L 


1-24P-RO MCU Assembly (Std.) | E1SF-12A651-FA 
1-24P-R22 (Police) E1SF-12A651-BA 
Dual Temp. Switch E1AE-12B513-AA 

1-24P-R21 
E1AF-9F472-AA* 
E1SF-9F472-AA* 


EGO Sensor EODE-9F472-AA 
1-24A-RO 5.8L (Automatic MCU Assembly E1SF-12A651-DA 
Died Dual Temp. Switch E1AE-18B513-AA 

Transmission) EGO Sensor EODE-9F472-AA 


1-20A-RO 
1-20A-R1 
1-20B-R1 


MCU Assembly (Std.) 
(Police) 

Dual Temp. Switch 
EGO Sensor 


DY 319 
DY 319A 


1-20N-RO 
1-20N-R10 


MCU Assembly (Std.) 
(Police) 

Dual Temp. Switch 
EGO Sensor 


DY 324 
DY 324A 


E1AF-9F472-AA* 
E1SF-9F472-AA* 


E1AF-12A651-EA 
E1AF-12A651-FA 
E1AF-12A699-AA 
E1AE-12B513-AA 
EODE-9F472-AA* 


MCU Assembly (Std.) 
(Police) 

Knock Sensor 

Dual Temp. Switch 
EGO Sensor 


1-51S-RO 4.9L (Calif.) MCU Assembly E1TF-12A651-CA 
1-51S-R10 EGO Sensor E1AF-9F472-AA 
1-51T-RO EOZE-9F472-AA* 
1-52S-RO 


1-52T-RO 


“Acceptable Alternative Part Number 
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1982 
CALIBRATION FORD PART MOTORCRAFT 
CODE NO. NUMBER PART NUMBER 


PART NAME 


2-05C 2.3L (49 States) MCU Assembly E2AF-12A651-CA DY 370 
E2AF-12A651- DY 338 
RAQ) 


2.3L (Calif.) MCU Assembly E2AF-12A651-CA DY 370 
(Manual al DY 338 
Transmission) | 
2.3L (Calif.) MCU Assembly T 12A651-TA DY 341 
(Automatic : 
Transmission) у 
2-14N 3.8L (Calif.) MCU Assembly E2AF-12A651-HA DY 333 
(Automatic 
Transmission — 
C510) 
2-14Q 3.8L (Calif.) MCU Assembly E2AF-12A651-JA DY 331 
2-14R (AOD Transmission) 
1-18T 4.2L (Calif.) MCU Assembly E1SF-12A651-KA DY 320 
(AOD Transmission) 


2-18Q 4.2 (Calif.) MCU Assembly E2AF-12A651-EA DY 354 
ACD ЕНРИКЕ" 

2-20B 5.0L (ALT MCU Assembly E2AF-12A651-BA DY 374 
(AOD Transmission) 
4.9L (Calif.) MCU Assembly E2AF-12A651-LA Bici 347 
As 
Transmission) 


1-18U 4.2L (49 States) MCU Assembly E1BF-12A651-RA DY 316 | 
(AOD Transmission) 

2-18Z 4.2L (ALT MCU Assembly E1BF-12A651-RA DY 316 
Compensation) 
(AOD Transmission) 

2-20R 5.0L (50 States) MCU Assembly E2AF-12A651-DA DY 353 
(AOD Transmission) 

2-20Z 5.0 (ALT MCU Assembly E2AF-12A651-AA DY 336 
Compensation) 
(49 States) 
(AOD Transmission) 
Compensation) 
(49 States) 

1-20N 5.0L (50 States) MCU Assembly E1SF-12A651-GA DY 324 
(AOD Transmission) 

2-24P 5.8L (50 States) MCU Assembly E2AF-12A651-FA — 350 
АОБ Transmission) 

2-51T 4.9L (Calif.) MCU Assembly E2AF-12A651-NA DY 361 
Manis 
Transmission) 

(Моде! Year Running Change 
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1983 
CALIBRATION FORD PART MOTORCRAFT 
CODE NO. | ENGINE | odis NUMBER “| PART NUMBER 
2-528 4.9L (Calif.) MCU Assembly E2AF-12A651-MA DY 348 
2-52T (Automatic 
Transmission) 


Passenger Car | 2.3L 
03-05C-RO1 
03-05N-ROO 
03-05P-RO1 
03-06N-RO1 
03-06N-R10 


Police Only 
02-24P-R10 
02-24P-R11 


E3ZZ-12A651-B DY-388 


MCU Assembly 


EGO Sensor 
Dual Temp. Switch 


E3FZ-9F472-A 
E1AZ-12B513-A 


E4AZ-12A651-A 
E3FZ-9F472-A 

E1AZ-12B513-A 
ЕЗА2-12А699-А 


MCU Assembly DY-350-A 


EGO Sensor 
Dual Temp. Switch 
Knock Sensor 


Light Truck 
03-41P-R02 
03-41P-R12 


MCU Assembly E3TZ-12A651-A 


EGO Sensor E1AZ-9F472-A 
03-41P-R15 MCU Assembly E3TZ-12A651-A 

EGO Sensor E3FZ-9F472-A 
03-41S-R16 MCU Assembly E3TZ-12A651-P 
03-41S-R18 EGO Sensor E3FZ-9F472-A 


03-49G-R17 MCU Assembly E3TZ-12A651-N 


EGO Sensor E3FZ-9F472-A 
03-49H-R16 MCU Assembly E3TZ-12A651-M 

EGO Sensor E3FZ-9F472-A 
03-49$-А01 MCU Assembly E3TZ-12A651-D 
03-49S-R10 EGO Sensor E1AZ-9F472-A 


03-49S-R11 
03-49S-R15 


MCU Assembly E3TZ-12A651-L 


EGO Sensor E3FZ-9F472-A 
03-49T-R17 MCU Assembly E3TZ-12A651-D 

EGO Sensor E3FZ-9F472-A 
03-50H-R17 MCU Assembly E3TZ-12A651-C 

EGO Sensor E3FZ-9F472-A 
03-50S-R10 MCU Assembly E3TZ-12A651-C 
03-50S-R11 EGO Sensor E1AZ-9F472-A 


03-50S-R17 
3-51P-ROO 


MCU Assembly 
EGO Sensor 
Knock Sensor 
MCU Assembly 


E3TZ-12A651-J 
E3FZ-9F472-A 

E2AZ-12A699-A 
E3TZ-12A651-E 
ESFZ-9F472-A 


03-51R-ROO 
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FORD MICROPROCESSOR CONTROL UNIT (MCU) 


1983 (Cont’d.) 
CALIBRATION FORD PART | MOTORCRAFT 
CODE NO. | ENGINE | ОВ Nene NUMBER | PART NUMBER 
Light Truck 4.9L 


(Cont'd.) 


03-52T-R10 


Car/H.O. 
04-24P-ROO 
04-24P-R11 


Light Truck 
03-41P-R15 


03-41S-R18 


03-49G-R20 
03-49G-R21 
03-49H-R17 
03-49H-R18 
03-49S-R16 
03-49S-R17 
03-49T-R20 
03-49T-R21 

03-50H-R18 
03-50S-R18 


Passenger Car 
H.O. 
04-24P-ROO 
04-24P-R11 


“Acceptable Alternative Part Number 


1984 


MCU Assembly 
EGO Sensor 


Knock Sensor 


MCU Assembly 
EGO Sensor 
MCU Assembly 


EGO Sensor 


MCU Assembly 
EGO Sensor 
MCU Assembly 
EGO Sensor 
MCU Assembly 
EGO Sensor 
MCU Assembly 
EGO Sensor 
MCU Assembly 
EGO Sensor 


1985 


MCU Assembly 
EGO Sensor 


Knock Sensor 
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03-51R-R10 MCU Assembly E3TZ-12A651-T DY-432 

03-51S-R10 EGO Sensor E3FZ-9F472-A — 

03-51S-ROO MCU Assembly E3TZ-12A651-E DY-397 
EGO Sensor E3FZ-9F472-A — 

03-51T-ROO MCU Assembly ESTZ-12A651-K DY-403 

03-52R-ROO EGO Sensor ESFZ-9F472-A 

03-52S-RO 

03-52T-ROO 

03-51T-R10 MCU Assembly E3TZ-12A651-F 

03-52R-R10 EGO Sensor E3FZ-9F472-A 

03-52S-R10 


E4AZ-12A651-A 
E6DZ-9F472-A 
E6ZZ-9F472-A* 
E6ZZ-9F472-B* 
E3AZ-12A699-A 


E3TZ-12A651-A 
E3FZ-9F472-A 
E3TZ-12A651-P 
E3FZ-9F472-A 


E3TZ-12A651-N 
E3FZ-9F472-A 
E3TZ-12A651-M 
E3FZ-9F472-A 
E3TZ-12A651-L 
E3FZ-9F472-A 
ЕЗТ2-12А651-0 
E3FZ-9F472-A 
E3TZ-12A651-C 
ESFZ-9F472-A 


E4AZ-12A651-A 
E6DZ-9F472-A 
E6ZZ-9F472-A* 
E6ZZ-9F472-B* 
E3AZ-12A699-A 


DY-350-A 


1986 SERVICE PUBLICATIONS 


SHOP MANUALS 


CARLINE GROUP А" (Lincoin/Ford/Grand Marquis) 365-126-864 | | $28.00 


CARLINE GROUP B” (Continental/ Mark VII/ Thunderbird/ Cougar/ 


CARLINE GROUP С" (Escort/Lynx/EXP/Tempo/ Topaz) 365-126-866 | | 2800 | | 


COMPLETE CAR SHOP MANUAL: (Except Escort/Lynx/EXP/ wapus NAME 
Tempo/ Topaz) : 


AMOUNT 


MERKUR XR4Ti SHOP MANUAL (Includes 1985 Base Manual) ЕР5-12045-86 | ______ 3600 | 
CAR SERVICE SPECIFICATION BOOK 365-336-86 | | 525 | | 
LIGHT TRUCK SHOP MANUAL’ 365-326-864 | _______ 280 | | 


[MEDIUM/HEAVY TRUCK SHOP MANUAL” — | 36532589 | — | 28% | | 
COMPLETE TRUCK SHOP MANUAL: — | Забава | —— | so | 
FcLsorosemessmoPwawuaL [368339 | — | oo | — — — 
Eseries snor manua — | 36849386 | — | so | — — — 
LAEROSTARSHOPMANUAL — рвов | | oo | — | 


RANGER/BRONCO li SHOP MANUAL (1985 Base and 1986 


LIGHT TRUCK SERVICE SPECIFICATION BOOK 365432286 | | 525 | 
MEDIUM/HEAVY TRUCK SERVICE SPECIFICATION BOOK 365-329-86 | | 525 | |  — | 
TAURUS/SABLE SHOP MANUAL FPS-12055-86 | | 300 | | 


CAR WIRING DIAGRAMS 


| 1986 CAR WIRING AND VACUUM DIAGRAM BOOK [365468 | — | wo | | 
ПЕТЬ ЗОО ПЕ | —— — | — 49 | 
pee ——yrr —srFs—u rr 
Demme O O ОЕ | —  — | ae | 
Erza sa 
оомо sz | — [бю | 
ПЕТЯ ЕЕ | — | 39 | —  -—. 
[TOND,GRANDMARQuS — —  — Toss | — —| 49 L | 

UNCOLN [35519986 | — [аю L — 
PCONTINENTAL — — — — — [вв | —— ао L | 
[Mama ЕЕ | —— | 39 | 


Emumssaug [ме | _ | 49 | — | 
TRUCK WIRING DIAGRAMS 

| 1986 TRUCK WIRING DIAGRAM BOOK | 36524786 [О 2800 || 
[amosma E | — — | о | — - 
АЕ ТЕТЕ ë ЕТТУ | — L 39 | 1 
[svo —  — — — — ЕГИ | — — | 39 | 1] 
коюш, O — ПОЕТ | — — | 39 | — 
[Fisossosemes — — — — ав | — | 49 | — 
[F600-800 пз (cag — [ета | —  — ao | — 
[F600-800 SERIES cowo —— — — — ОЕ ЕЕ | — L 39 | — 
„селе — — — — ОЕ ЕК | — — | 49 [| 1 
ыз н — — — ОЕ | —— — | 39 | 1] 
[esemes euve — — — —  — [oee — L 266 | 1] 
[CL9postmes — | 36&19wae | | лю | — — | 
rm rnss 


*Includes Performance Specifications 


[Mustang/capa — —  — — — ПОСЕВ | — L %% | 
[comuwkee — — — овоо | — L — $75 | — 
ИУ — — — — Гов | — s [| 
Puncow __ Говно | —  -| 359 | — | 
| THUNDERAIRO/COUGAR — — —  —  meseas | — L 2% | — - 
[cowmewauMam VIL] 0836-26-28 | | 1578 J 
PECONOUNE E | — s [ 
`вномсО. 2 — —  omesnas | — L 775 | — | 
[ RANGER/@RONCON — —  — —  — — mesas | — | 75 | — 
[moss ——  — — Гов | — L z | — | 
[тив  — — ОСЕР | [| 5% | 


MISCELLANEOUS PUBLICATIONS 
1985 CAR & TRUCK ENGINE/EMISSION FACTS BOOK SUMMARY | 365-489-825 | |] 2000 | | 


| CAR & TRUCK EMISSION DIAGNOSIS. ENGINE/ELECTRONICS —— |365-126-326-86H| | — 4400 | — | 
| CAR &LIGHTTRUCKTOWING PROCEDURES | 36533486 | ___ | 35 [| 
| CARLABORTIME STANDARDS MANUAL | 7189-св6 | | so [| 
| LIGHT TRUCK & VANS LABOR TIME STANDARDS MANUAL — — | 7189186 | | 4500 | | 
| MEDIUM/HEAVY TRUCK LABOR TIME STANDARDS MANUAL — | 7189486 | | 450 | => | 
| TSB BINDERS | 9 | _____ 550 | ____ 
| 1986 TAURUS/SABLE BODY COLLISION REPAIRMANUAL | res-:2074 | | 125 [| 


Total Order 
Mich. Purchasers Add 4% Sales Tax 
GRAND TOTAL 


Make check or money order payable 


k= 
= Ы ee T Mail original copy with check to 
с Ford Service Publications 
a Room 2009 
ш Мате Вох 6025 
2 Dearborn, Michigan 48121 
uj Street Address С Make check payable to Helm, Inc 
= Publications shipped prepaid 
А. COZ STOTE a Ва == 4 = Allow 4 weeks for delivery 

No C.O.D orders 
SNB 


WE SUPPORT VOLUNTARY TECHNICIAN CERTIFICATION 


Ford Parts and Service Division 


Training and Publications Department 


